The unidirectional fluxes of calcium, serosa to mucosa ( Js+In) and mucosa to serosa ( Jlll+s), were measured and the net calcium flux (Jnet) was calculated as described earlier ( 13). Flux determinations and electrical parameters were each expressed as the mean + 1 standard error. The standard error for flux measurements was derived from the total number (n) of measurements for a given unidirectional flux in all tissues bathed with the same test solution. A Student t test was used to analyze differences between the means of various groups.
RESULTS
In the presence of normal buffer, ouabain reduced Jnct approximately 50 'I; (Table  1) . Mean values of PD and I,, were decreased by 70 2 with the sharpest decline occurring within the first 15 min. Addition of ouabain to sodium-free buffer resulted in a small increase in both unidirectional calcium fluxes (Table 1) ; however, Jnet was not statistically different from that in sodium-free buffer (p < 0.01). The PD across the uterus was not maintained in sodium-free buffer or sodium-free buffer containing ouabain; both PD and I,, approached zero shortly after the tissue came into contact with this bathing medium and, within 20 min, the polarity of the tissue was reversed and the mucosal surface became positive.
The major effect of 2,4-dinitrophenol was on J8'111, resulting in a greater than 50 % reduction in Jnet ( flux determination as compared to controls (Fig. 1) . In the presence of NEM, an immediate reduction in Jnet occurred and both PD and I,, declined rapidly during the first 5 min and quickly approached zero; however, in PCMBS, the decrease in Jnet became more pronounced after approximately 40 min and a more gradual reduction in PD and I,, was observed. In comparison with control values, the mean net flux was markedly reduced, 65 % by PCMBS and 95 % by NEM (Table 2) . Unidirectional fluxes were minimally affected by ruthenium red and Jnet decreased less than 20 7/o (Table  2) . Mean values of PD and I,, were unaltered.
Net calcium fluxes in bicarbonate-free solution (13) were not statistically different from those measured after addition of acetazolamide to either normal buffer (P < 0.01) or bicarbonate-free solution (P < 0.01, Table 3 ). When compared with appropriate controls, the presence of acetazolamide in either buffer caused small alterations in both PD and I,,.
DISCUSSION
The present experiments confirm earlier reports (6, 13) that net calcium transport by the avian uterus is an active process. Net calcium flux was decreased by more than 50 % during inhibition of oxidative phosphorylation by 2,4-dinitrophenol.
These results are consistent with observations of Ehrenspeck et al. (5) and suggest that calcium movement across the isolated uterus is at least partially dependent on oxidative metabolism as an energy source. Furthermore, net calcium flux was almost completely abolished under anaerobic metabolism. The fact that Jm+s increased severalfold under nitrogen atmosphere is noteworthy. This finding may imply that an increased leak occurs through the pump pathway which normally is regulated, at least in part, under optimal conditions by a "pulling" type of mechanism such as that described by Rosenberg and Wilbrandt (14) . In the presence of 2,4-dinitrophenol, the calculated tissue resistance suggests a decrease in general permeability compared to controls; thus, the increase in backflux which occurs in almost every instance in which calcium transport is reduced may reflect more than simply an increase in tissue permeability.
The decrease in both PD and I,, is consistent with the observations of Hurwitz et al. (8) and indicates that the electrical properties as well as calcium transport may be dependent on intermediary metabolism. Net calcium movement across the avian uterus is unaltered by removal of sodium ion from the buffer (13) ; however, data presented in Table  1 demonstrate that the calcium transport system may be affected by ouabain. In sodium-containing buffer, ouabain caused a marked reduction in net calcium flux. The same concentration of this inhibitor in sodium-free buffer had no effect. The inhibitory effect of ouabain in the presence of sodium could be attributed solely to ouabain's effect on the sodium pump since normal calcium fluxes were measured in the absence of sodium ion (13). The mechanism of action of ouabain in this system is unclear.
Ouabain may exert its inhibitory effect indirectly by causing an increased intracellular sodium concentration or directly by acting on the calcium pump itself ( 18). Ruthenium red has been reported to be a specific inhibitor of Ca ++-ATPase activity from isolated erythrocyte membranes (20) and to inhibit calcium transport in isolated mitochondria (11). Neither the net calcium flux nor the electrical properties of the uterus was altered by this inhibitor. Luft (10) 
